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XCV1I. A Dtjfertation m the Belemnfces, in 
a Letter to Smart LethieulHer, Efyuire, 
R R. S, by Mr. Guftavus Brander, 
F.R.S. 

S IR, 
Raad Now. m.TTT is owing to the pleasure of fome 
,7S4 ' X ^ ate converfations with you, upon the 
fubje& of natural hiftory in general (in which I am 
always fure to profit), that I now take the liberty to 
offer you my fentiments concerning the belemnites. 

The belemnites is a foflll, that has hitherto per- 
plex'd the naturalifts of all countries : it has been 
treated of by various authors, and in turn been 
afcribed to all the three kingdoms of nature > but, 
apprehending the road to truth ftill open, I am en- 
couraged to refume the fubjed: once more, and beg 
leave to deliver it as my opinion, that it belongs to 
the teftaceous part of the animal kingdom, and to 
the family of the nautili. The nautilus, or failor, is 
a concamerated fhell, with a fyphunculus running 
through every cell, fee Tab. XXXIV. Fig. i. The 
fyphunculus, and the concarnerations, are the generi- 
cal character of this tribe, and are fuppofed to ferve 
the animal to buoy up ks fliell, by which means it 
can fwim or fink at pleafure. 

Thofe that are curv'd are very common both in 
the recent and foffil ftate : the ftrait ones have hi- 
therto only been met with foffil, and are common 
enough in Sweden, Livonia, and feveral parts of 
Germany j and have, by naturalifts, been called or- 
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thoceratitae ; nay, I have feen fome in Dr. Mafon's 
private collection at Cambridge, which he told me 
were found, in England, and, I think, came from 
Whitby j the character of which being exactly the 
fame with the nautili, I make no fcruple to clafs 
them together. 

Whofoever will examine nicely bodies of any ge- 
nera, will have a difficulty to fay, where they begin, 
and where they end; the gradation is fo infenfible, 
that they mutt be bewilder'd. 

From the orthoceratitae, which is undoubtedly a 
fpecies of nautilus, we gradually proceed to the be- 
lemnites. The orthoceratites is a ftrait concamerated 
(hell, ending in a point ; fome of which I have feen 
in ftone eighteen inches long; fee Fig. 2, 3, 4, j, 
and it. 

The nucleus, or alveolus, of the belemnites is like- 
wife a ftrait concamerated (hell or body, exactly 
refembling the other in fhape%nd ftru&ure, but of a 
fmaller fpecies, Fig. 6 and 10 j and, I think, from 
the very great analogy, may reafbnably be deemed to 
be of the fame family. 

In the conic cavity of the belemnites, Fig. 7.. that 
contains the nucleus, it is very common to obferve 
vifible marks of a fhelly fubftance, as a farther con- 
firmation that the nucleus was a teftaceoas body. 

And now a word as to the belemnites itfelf, the 
counter-part to the other. 

It has indeed been truly matter of fpeculation, 
how that huge folid fubftance called the belemnites, 
exclufive of the nucleus, could be formed ; and how 
it happens that fome mould have the nucleus within 
them, others not j the cavity to contain the fame in 

fome 
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fome very fmall, in others fcarce or not at all vi- 
sible. 

Thefe, I think, are the main difficulties, all which 
I (hall endeavour to elucidate j but muft firft ac- 
knowlege myfelf obliged to Monfieur de Peyfonnel, 
and particularly to my worthy and ingenious friend 
Mr. John Ellis, F. R. S. for their curious obferva- 
tions on the nature of coral, upon which this latter 
part of my hypothefis is founded. They have, I think, 
plainly demonstrated, that many bodies which we 
always took to be vegetable from their appearance, 
are really animal, and conftru&ed by the polyp j and 
that feveral coralline fuhftances, hitherto reputed 
marine plants, are thick befet with a prodigious 
quantity of feedling-fhells (too fmall for the naked 
eye to fee), clofe by each other, as diamonds in a 
bodkin, ready to come forth in due time out of their 
feveral nefts or cellules j fee Philofophical Tranf- 
aclions, Vol. 47. pag. 445. and Vol. 48. Tab. V. 
pag. 1 1 f. Whereupon I very humbly fubmit, if it is 
not highly probable that the teftaceous tribe in gene- 
ral are generated like butterflies, and flies of all 
kinds, the one from a maggot, the other from a 
polyp ? Nay, it appears prefumptive to me, that it 
muft be fo with a great many. On which eircum- 
ftances I proceed, that as corals in general, from late 
obfervation, feem to be conftrucTred by polypi, what 
inconfiftency then to believe them to be the primary 
ftate of all or moft of the teftaceous tribe ? If fo, it 
is almoft beyond a conjecture, that the body called a 
belemnites (which, on being put into acids, is found 
to ferment in like manner as coral, and other creta- 
ceous 
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ceous bodies), is formed Hkewife by * polyp, from 
which the nucleus feems to be the ultimate ftate. 

And I further fubmit, whether this eoncameratcd 
fhell, or body, of which the belemnites is only the 
habitation, does not appear a ftrong voucher for this 
new hypothefis, by more immediately leading us in- 
to the connexion and manner of generation (perhaps 
particular to the teftaceous tribe) by remaining with- 
in its nidus all its life* whereas the generality quit 
them fo foon as they are able to ihift for themfelves. 

The polyp is an animal of the vermicular kind; 
the bodies of fome are long and flender, like a fine 
finew or fibre, extremely tender; andfrom the head 
proceeds a variety of claws, or arms, with which it 
catches its food, and prepares its habitation, or 
chryfalis. They are without doubt of various ihapes 
and textures, according (as I fuppofe) to the fpecies 
of the animal that is hereafter to proceed from 
them * ; and very wonderful it is, how f© fmall, fo 
delicate m animal, mould be capable of forming fo 
large a body as the belemnites ! but is not every par- 
ticular performance of nature equally the fame to a 
diUgent inquirer? fo that I conceive the tefs caufe 
againft tibis opinion ; more especially as late amthors 
have pEetty<ckarry demonstrated, that corals of much 
greater magnitude are constructed by them. Some 
animal's in the terreftrial part of the creation, natu- 
rally oflociate and herd together. Others again ieek 



* Mr. Henry Baker, F.R. S. has -very ingenioufly delineated a 
great variety of ipecies of them, in his treaties on the polyp»an<J 
upon the microfcope obferved in frefh water. 

folitude. 
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folitude. The fame difpofttions we find impreffed on 
thofe of the aquatic fyftera : then why not among 
the polypi? as is evidently feen from the prodigious 
variety of coral bodies, where it fcems in fame as if 
thotrfands adfeed in concert together* in others, where 
each a&s for kfelf ; of which latter is the belemnkes. 

The ihape of the belemnkes is generally more or 
lefs conic, terminating in a point, and of various co- 
lours, according to the juices of die ftratum in which 
it lay : it has ufually a learn or fiiTure, running down 
the whole hsngth of it, fometimes filed with a creta- 
ceous fubftanoe. In feme it is in the middle or axis 
of the body; in others on one fide. Its interior con- 
stitution fcems compofed of ieveral conoid cortices, 
or crafts, which, when broken tranfverfely, appear to 
proceed in ftriae or rays from the learn or centre j 
which feam I take to have been the habitation or cell 
of the animal in its polyp ftate, and in which the 
body was affixed; or perhaps ferving as afyphuncu- 
lus, in which was a ligament that proceeded from 
the nucleus in its perfect ftate. 

The crufts that it is compofed of, I mould appre- 
hend, denote certain periods in the age of the animal} 
as the annual rings in a piece of timber, its age: but 
what thofe periods are, we are unacquainted with* 
fee Fig. 7, 8, 9, and 11. 

The animals of the teftacqous tribe in general, &s 
they increafe in age, inereafe their fhell in thicknefs, 
until they have lived their dated time, or attained to 
good old age ; and that is done by adding a new cruft 
or lamina to it, as feveral, if not all the tubuli, the 
oyfters, and the nautili, witnefs (but thefe obferva- 
tions are beft made on foffil bodies, when, by great 

length 
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length of time the immediate caufe of their adhefion 
becomes weakened, and difplaysto view their texture); 
after which they grow inactive and dull, the effect 
of extreme old age, fuffering other marine bodies, as 
worms, oyfters, &c. to penetrate and affix themfelves 
to their outer coat. The like appearances we fre- 
quently meet with on belemnitae, when the animal 
within, I fuppofe, was either wax'd old, or dead ; 
and is an additional proof that the body is of marine 
origin. 

Every one, that has made this part of natural hi- 
ftory his ftudy, muft have obferved, that the minu- 
tiae, or exceeding fmall foffil ihells, very frequently 
occur, and in the greateft abundance, efpecially in 
fine loam or clay proper to preferve them : which 
{hews that it was fpring or fpawning-time when the 
deluge overwhelm'd the country they were natives 
of. And that diminifhes one of the difficulties con- 
cerning the belemnites, why fome have the cavity, 
others not, or but very fmall : for may we not attri- 
bute thefe feveral appearances to the different ages 
of the animal j as in the fpring or fpawning-time, 
and fome time after, a thoufand fmall fifh appear 
in the water to one grown to maturity, or feedlings 
on the mores of fhell-fifh, to one at full growth ? 
and, from a parity of reafoning, is there not great 
likelihood to believe that every bellemnites would 
have had a nucleus, if it had lived ? and to fuppofe 
that deficiency to be caufed by the deluge coming 
on, in the early part of the feafon, in that fpot 
whereof they are natives, before they had attained 
perfection ? 

Not that I doubt of there being the fame variety 
of fpecies among the belemnitae as of any other tribe 

in 
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3n theteftaceous kingdom, we are convinced of that : 
but let us, for argument fake, fuppofe, that many 
never would have had a nucleus, that ftill does not 
hinder, but that the body itfelf might be formed by 
a polype, only of a different fpecies from thofe, that 
have the nucleus. And after all, if it mould yet be 
objected, that the animal, though ever fo fmall, 
would retain the exadt fhape of what it would be in 
future, let them have recourfe to the fine collection 
of Shells of my good friend Mr. Arthur Pond, 
F. R. S. where they may trace many families of 
fhells from their minute ftate, and fee the regular 
progreffions of the animal, till it has attained full 
growth; by which it will appear, that the refemblance 
is often very fmall between their firft sod laft ftate. 

The country of the belemnitae t is unknown to us j 
but there is great probability it is the fame with that 
of the conchse anomiae in general, and ammonite ; 
fince they are ufually found together, and are well 
fuppofed to be the inhabitants of deep or unknown 
ieas, beyond human reach. 

And now, Sir, having had fo frequent occafion to 
mention the orthoceratitse in the courfe of this fub- 
je&, they being here rare and uncommon foflils, I 
have given the figures of fome few fpecies of them, 
which perhaps may not be unacceptable, N? 2, 3, 
4, f, and 12. 

If it mould be afked, whether they proceed like- 
wife from a belemnites? I anfwer, that I fuppofe them 
to proceed from a polype like the reft, but whether 
their parent polype formed itfelf a belemnites-like 
chryfalis or habitation (being a ftouter animal), is 
more than I can affirm, although very probable, 
as the terminating point in them is as iharp and fine 

f K as 
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as the nucleus of the belemnites; and it is obferved, 
that all the turbinated fhells increafe their circum- 
volutions from the point, or apex j but that is not 
the immediate bufinefs of the prefent purpofe, as 
nature has many ways to compafs her ends. My de- 
fign will be anfwered, if it ihall only be thought, that 
I have evinced the belemnites to be an animal pro- 
duction, formed by a polype, as other coralline bo- 
dies j and its nucleus to be a concamerated teftaccous 
body, of the nautili genus, proceeding therefrom. 

Such is my hypothefis of this hitherto not fufn> 
ciently explained body j which I candidly fubmit to 
better judgments, to approve or reject, as reafon fhall 
appear. I am, with perfect regard, 

SIR, 

L ^°S«S° V ' Your ^oft obedient humble fervant, 

Guftavus Brander. 

Defeription of 'the? L AT E. 

N? I. A fection of a common nautilus, 

2, 3, f, and 12. Sections of orthoceratita?. 
4. An orthoceratites intire. 

6. A fection of a belemnites, with the nucleus. 

7. Ditto, without the nucleus. 

8. An oblique fection of a belemnites, to mew 

the inward ftructure. 
5?. A belemnites without a cavity, only a fmall 

perforation. 
30. A nucleus of a belemnites. 
1 1. A belemnites, with a very fmall cavity. 

CXVII. 



